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Claim for examination- 

(54) Analysis method of analgesics effect of Nelumbo nucifera gaertner and Nelumbo 
nucifera gaertner analgesics preparation 
Summary 

This invention is about the analysis method of analgesics effect of Nelumbo nucifera 
gaertner by using neuropathic pain model as a behavioristic index and the animal 
model using formalin test, and and the Nelumbo nucifera gaertner analgesics 
preparation containing, as an active ingredient, Nelumbo nucifera gaertner of which 
analgesics effect was analyzed by using analysis method of analgesics effect, and pain 
relieving effects can be expected for not only pain patients who feel pain due to the 
nerve damage but also the general pain disease through the use of the above-mentioned 
medicine. 

Representative figure 
Figure 3 

Detailed statement 

Brief explanation of the figures 

Figure la and lb are a photograph and a concept drawing of the pain part in the 
neuropathic pain model according to this invention 

Figure 2 is a graph explaining control effect on mechanical allodynia of Nelumbo 
nucifera gaertner according to this invention 
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Figure 3 is a graph explaining control effect on cold allodynia of Nelumbo nucifera 
gaertner according to this invention 

Figure 4a is a photograph of the device for formalin test used in this invention 
Figure 4b and 4c are animals' action photographs in formalin test 

Figure 5 is a graph explaining pain control effect of Nelumbo nucifera gaertner in 
formalin test of Nelumbo nucifera gaertner according to this invention 

Detailed explanation of the invention 

The puepose of invention 

Technology that invention belongs to and former technology of the field 

This invention is about the analysis method of analgesics effect of Nelumbo nucifera 
gaertner by using neuropathic pain model as a behavioristic index and the animal 
model using formalin test, and the Nelumbo nucifera gaertner analgesics preparation 
containing, as an active ingredient, Nelumbo nucifera gaertner of which analgesics 
effect was analyzed by using analysis method of analgesics effect. 

Pain, especially chronic pain is terribly unbearable for man, and patients suffering 
from chronic pain have difficulties in living normal lives. The patients ask for help, 
appealing for the pain because they want to be liberated from such pains, and constant 
efforts have been made to control the pain in the medical world. The Chinese medicine 
has been used for a long period in the tradition Chinese medical science, and has shown 
excellent therapeutic effects to the pain. Recently the necessity for the research has 
been suggested how various materials of Chinese medicine have influence on pain 
control and what operator is mediated. 

Examining the report concerning pain control effect with the existing material of 
Chinese medicine, the effect of acarid liquid for acupuncture was analyzed to act on the 
rats induced hy CFA( complete Freunds adjuvant) arthritis to control inflammation, to 
give rise to the decrease of significance in the total number of the leukocyte that showed 
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the inflammatory condition, to heal inflammation caused by arthritis, acting on 
immunity Globulin and albumin of the serum to control necrosis of muscular 
organization in histology. And, the analgesics effect of dandelion is of significance as the 
result of measuring the frequency of Writhing syndrome by using acetic acid. And, the 
analgesics effect of medical decoction for cough and power which was made from 
arrowroot as the main material with the method of using acetic acid and thick paper 
pressurization was admitted. 

While, There were few reports concerning pain control in the pain model though the 
Antioxidative effect (Ushimaru 2001), repression action, and the effect of muscular 
slack(Mukherjee, 1996) etc. were reported by using Nelumbo nucifera gaertner in 
former research. 

Technical problem to be accomplished by this invention 

This invention is to solve the necessity and the problem of the prior technology like 
the above-mentioned, of which purpose is to provide the neuropathic pain model as a 
behavioristic index and the animal model using formalin test for analysis of analgesics 
effect of Nelumbo nucifera gaertner. 

And, the purpose of this invention is to analyze analgesics effect of Nelumbo nucifera 
gaertner by using the neuropathic pain model as a behavioristic index and the animal 
model using formalin test. 

The constitution and action of this invention 
For this purpose, this invention provides analysis method of analgesics effect of 
Nelumbo nucifera gaertner to analyze analgesics effect of Nelumbo nucifera gaertner by 
executing the inspection of allodynia, after making the animal model to induce 
neuropathic pain syndrome through ligature and cut of tibial nerve and sural nerve of 
the laboratory animal. 

Above-mentioned inspection of allodynia may be one of mechanical allodynia 
inspection by von~Frey hair and cold allodynia inspection with acetone. 

Above-mentioned neuropathic pain may be one of arthritis, muscular pain, and 
chronic pain. 
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And this invention provides analysis method of analgesics effect of Nelumbo nucifera 
gaertner to analyze analgesics effect of Nelumbo nucifera gaertner, after adding 
immediate stimulus by administering formalin to the laboratory animal. 

Above-mentioned pain may be tonic pain such as inflammation pain. 

And, this invention provides Nelumbo nucifera gaertner analgesics preparation 
containing, as an active ingredient, Nelumbo nucifera gaertner which has excellent pain 
relieving effects by using above-mentioned analysis method of analgesics effect. 

The main components of above-mentioned Nelumbo nucifera gaertner may be one or 
more of anonaine, asimilobine(R-form), dehydronuci ferine, d ehy d roroemer ine , 
dehydroanoaine, demethylcoclaurine-l-(p-hydroxybenzyl)-6, 7-dihydroxyl, 2, 3, 
4-demethylcoelaurine 1 - (p - hy dr oxyb e n zy 1) - 6 , 7-dihydroxyl, 2, 3, 

4-tetrahydroisoquinoline, isoliensinine, liensinine, lirinidine, liriodenine. 

Execution example 1 

1. Neuropathic pain model 

A. Outline 

Neuropathic pain syndrome is one of the chronic pains such as arthritis, muscular 
pain, and chronic pain, and is generated when the peripheral nerve or organization 
receive damage. Neuropathic pain induced by the damage of nerve is terribly painful, 
frequently relapses even with usual analgesic including opium medicine as 
welKTanelian and Cousins, 1989; Brose and Cousins, 1991). 

In neuropathic pain syndrome there are hyperalgesia, allodynia, spontaneous pain. 
Hyperalgesia is the case of inducing more excessive pain by the stimulus which can 
induce pain normally, allodynia is the case of inducing pain by sensitively reacting to 
the slight stimulus by which pain can't be induced normally, and spontaneous pain is 
shown even though there is no stimulus. 

Lee, Bae-hwan et al. among these inventors developed a new model( Lee et al.,2000) to 
damage the offshoot of peripheral part of sciatic nerve. Approaching to the peripheral 
part of the sciatic nerve, there are three offshoots, and inventors divided them into 
various groups to be damaged selectively. As a result of comparing with generation 
degree of neuropathic pain, the fiercest pain was induced in the group of which tibial 
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nerve and sural nerve damaged leaving common peroneal nerve( Lee et al.,2000). 
Neuropathic pain induced by the damage of offshoot of sciatic nerve like this increased 
gradually and reached highest on about two weeks after damage. It showed gradual 
decrease tendency afterwards but continued until 28 weeks after the operation. 

This execution example in which the mechanical allodynia inspection by vomFrey hair 
and cold allodynia inspection with acetone were executed after making the animal 
model to induce neuropathic pain syndrome through ligature and cut of tibial nerve and 
sural nerve of the laboratory animal measured whether the treatment of Nelumbo 
nucifera gaertner showed effects in this inspection. 

B. The constitution of experiment 

(1) Making of the neuropathic pain model 

White rats which weigh 15O200mg are used for the laboratory animal. 

First of all, after anesthetizing the rat by halothane, we shave the hair of the hinder 
leg skin, and disinfect it with povidone iodine solution and isopropyl alcohol. After 
incising the skin, we look for the sciatic nerve with the stereoscopic zoom microscope, 
then confirm tibial nerve, common peroneal nerve, and sural nerve in the sciatic nerve 
to separate them with microforcep from organization and blood vessel in surrounding. 
Then we cut it with scissors for a minute operation after ligature of tibial nerve and 
sural nurve with 6.0 silk thread under the microscope while leaving common peroneal 
nerve. We administer kanamycin drop wise to the incised part, suture the skin, and start 
the following experiment after recovery. 

(2) Injection of Chinese medicine 

After exactly measuring 300g of Nelumbo nucifera gaertner, we extracted it 3 times 
using 80% methanol, and added decompression concentration of the extract, then 
freeze-dryed it ('66, lOmmHg). The getting rate of dried Nelumbo nucifera gaertner was 
7.53%. 

We injected into the oral Nelumbo nucifera gaertner melted in the physiological 
saline in capacity of 50mg/10ml/kg, lOOmg/lOml/kg, 200mg/10ml/kg, 400mg/10ml/kg. In 
each experiment group was observed the change of analgesics effect by time course for 2 
hours after administration, with pretest before administration of Chinese medicine. 
And the experiment group to which Nelumbo nucifera gaertner was not administered 
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was used for the comparison group. 

(3) Observation of pain reaction 

Action inspection concerning neuropathic pain is observed by two weeks after the 
operation, with several times before and after operation. 

We proceed the experiment after stabilizing laboratory animal(rat) by moving to 
netted cage to see withdrawal reaction to the outside stimulus. 

Von Frey filament and acetone are used for stimulus, and von Frey filament for 
inspection of allodynia to the mechanical stimulus, and we look for the value indicating 
minimum strength of stimulus which is necessary for response by stimulating from low 
strength to high strength. It stimulates on the back side of the right and left foot ten 
times respectively at intervals of a few seconds, and the frequency of the withdrawal 
reaction of the foot is obtained, then we indicate the value by percentage. Aceton is for 
inspection of allodynia to the temperature stimulus, added to the both feet five times 
respectively by five minutes with the injection syringe, after counting the frequency of 
the withdrawal reaction to the part which pain is induced , we indicate the value by 
percentage for material. 

(4) The procedure of experiment 

1. Medicine test is executed on the second day after neuropathic pain operation. 

2. Laboratory animals are divided into several groups, with medicine injected into 
the oral. The physiological saline is injected into the comparison group by the 
same capacity. 

3. We inspect mechanical and cold allodynia 

C) The result of experiment 

(l) Effect of Chinese medicine on mechanical allodynia 

Figure 2 is a graph explaining the control effect on mechanical allodynia of Nelumbo 
nucifera gaertner 

Referring to figure 2, the inspection of analgesic effect on mechanical allodynia of 
Chinese medicine by the stimulus of von frey filament showed the tendency to control 
the pain but with no change of significance among the groups(F=0.93, p>0.46). 



(2) Effect of Chinese medicine on cold allodynia 

Figure 3 is a graph explaining the control effect on cold allodynia of Nelumbo nucifera 
gaertner. 

Referring to figure 3, the inspection of analgesic effect on coldl allodynia of Chinese 
medicine by the stimulus of acetone showed no change of significance among the 
groups(F4,2 1=2.0, p>0.12). 

In LSD ex post facto analysis, the difference of significance from the controlled group 
was shown in the Nelumbo nucifera gaertner 400mg group at the time of 60 minutes 
and 120 minute s(p<0. 05, p<0.05 at 60 min, 120min), which means that the pain control 
effect on cold allodynia was shown in the high-density administered group. 

Execution example 2 

2, Animal model of formalin test 

A. Outline 

Traditional pain test such as Tail -flick test and hot-plate test mostly present the 
stimulus of strong strength temporarily. Pain experience induced like this method is of 
short duration, so it is not appropriate to estimate the controller originated by stimulus 
itself. Compared with this, tonic pain different from the pain caused by temporary 
stimulus can be controlled. Formalin test can be a more appropriate model to inspect 
clinical pain than test using temporarily presented mechanical or temperature stimulus 
(Dubuisson ampJDennis, 1977; Abbott et aL, 1981, 1982; Alreja et ah, 1984) 

Formalin has been used as the material to induce pain early( Lewis amp; Kellgren, 
1939; Melzack amp; Melinkoff, 1974), as the stimulus to research the inflammatory 
reaction of rat's peripheral nerve (Selye, 1949; Winter, 1965). Dubuisson and Dennis 
described the action induced by formalin minutely in 1977, and developed the method of 
making pain induced to the amount, a lot of researchers have used this test since then. 

If formalin is injected, two characteristic phases showing pain reaction is generated. 
The first phase generated immediately after the injection continues for about five 
minutes, the second phase starts in about 20 minutes after the injection (Dubbuisson 
amp; Dennis, 1977). If formalin is injected into man, poorly localized, burning, 
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throbbing pain is induced, the time course is corresponding to the action change that 
appears in the animaKDubbuisson amp; Dennis, 1977). According to the research of 
Hunskaar and Hole, it is known that acute pain in the first phase is induced by the 
direct action of formalin on the receptor organ, and tonic pain in the second phase 
causes inflammatory pain. 

Like this, as formalin test is an inspection reflecting acute pain and tonic pain at the 
same time, it can be said a really appropriate inspection method in examining which 
medicine decrease acute pain or tonic pain. 

For example, Viana et aL (2000) reported that essential oil extracted from 
Cymbopogon citrates selectively controlled the second phase in formalin test, Leal et aL 
(2000) reported that various medical herbs from Brazil containing coumarin controlled 
the second phase in formalin test as well. And Abdel'Fattah et al.(2000) controlled the 
first phase in formalin test when injecting Nigella sativa oil into rat's oral, reported that 
if thymoquinone which is the main component of Nigella sativa oil was injected into the 
oral, celiac, and ventricle of the brain, not only the first phase but also the second could 
be controlled. 

B. Constitution of experiment 

(1) Laboratory animal 

ICR mice which weigh 25~35g were used in each group by 8 _ 9. Food and water were 
freely ingestible to the animals which were bred in a cage as a group of 4*5 and they 
were made to be adjusted to the inspection environment by bring to the laboratory at 
least two hours before on the day of pain test. 

(2) The injection of Chinese medicine 

We injected into the celiac Nelumbo nucifera gaertner melted in the physiological 
saline in the capacity of 50mg/10ml/kg, lOOmg/lOml/kg, 200mg/10ml/kg, 
400mg/10ml/kg at 30 minutes before the pain inspection. After injecting the medicine 
into mice, we executed formalin test, and compared it with the result of formalin test 
using controlled mice. 

(3) Experimental apparatus of pain reaction 

To observe the pain reaction induced by formalin, we used transparent acrylic fiber to 
make observation box as shown in figure 4b, of which dimensions was 12 X 30 X 13cm. 
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Under observation box we set up a plane reflector at the angle of 45 degrees as shown in 
figure 4c, and recorded with camcorder( JVC S*VHS) as shown in figure 4a. 

(4) The procedure of experiment 

We injected 20 fil of 2% formalin under the skin of mice's hinder leg etc. by using 
microsyringe with 26- gauge needle. Immediately after injection, we put mice in the 
observation box one by one and recorded pain action. For off-line analysis of this pain 
action, two evaluators per one mouse evaluate amount of time to lick or bite the foot and 
the leg into which formalin had been injected by five minutes using TV monitor on 
which pain action was recorded after finishing experiment. 

C. The result of experiment 

As a result of injecting formalin into the normal animal, characteristic pain reaction of 
phase 1 and 2 was observed. On this basis we compared the influence of injection of 
Chinese medicine on pain reaction, the result is presented in figure 5. 

Figure 5 shows the change aspect of pain action by time course after injecting formalin. 

Phase 1 presents the average of total reactions from immediately after injection of 
formalin to 10 minutes, phase 2 presents the average of total reactions appearing since 
then. As seen in drawing 5, there was no difference between Nelumbo nucifera gaertner 
and normal group in phase l(Kruskal-Wallis One Way Analysis of Variance on Ranks, 
p> .05), there was a statistical difference of significance (p<0.00l) in phase 2 as a result 
of carrying out Kruskal-Wallis One Way ANOVA on Ranks analysis. And, as a result of 
multiple comparison using Dunnett's test, Nelumbo nucifera gaertner group made a 
statistical difference of significance from normal group (p< .05). 

This result suggests that Nelumbo nucifera gaertner is not effective to decrease acute 
pain as there was no effect in phase 1, but can be effective to relieve tonic pain such as 
inflammation pain as there was pain control effect in phase 2. 

3. The others 

Through the above-mentioned animal model it was analysed that analgesic of which 
active ingredient is Nelumbo nucifera gaertner like this was effective in neuropathic 
pain such as arthritis, muscular pain, and chronic pain or tonic pain such as 
inflammation. 
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The main components of Nelumbo nucifera gaertner is anonaine, asi m ilobine (R - form) , 
dehydronuciferine, dehydroroemerine, dehydroanoaine, 

demethylcoclaurine- l (p-hydroxybenzy)-6, 7"dihydroxy- 1, 2, 3, 4 demethylcoclaurine 
1 - (p ■ hydroxy be nzy 1) ■ 6, 7~dihydroxy- 1, 2, 3, 4-tetrahydroisoquinoline, isoliensinine, 
liensinine, lirinidine, and liriodenine. Therefore, analgesics effect of Nelumbo nucifera 
gaertner according to above-mentioned execution example can be caused by these 
components. 

Rats were used as the laboratory animal in above-mentioned execution example and 
experiment example, other animals such as dogs, monkeys etc. can be used. Accordingly, 
not only rat , mouse but also other animals can be used in pain animal model. 

Only extract manufacture was mentioned as the method of preparation in the 
execution example above, but usually through the pharmacological manufacture of 
medicine allowed pharmacologically, for example injection, liquid, syrup, tablet, capsule, 
liquid for acupuncture etc. with shapeless medicine allowed pharmacologically, we can 
use it as pharmacological preparation for pain prevention and treatment. 

The pharmacological composite according to this invention can be administered 
clinically in the method of oral, coeliac, and subcutaneous administration etc. 

Clinical administering capacity of the pharmacological composite according to this 
invention is possible to be adjusted variously to patient's age, symptom, various types of 
administration, and kind of medicine. To decide preferable dosage in a specific condition 
corresponds to an admitted technology. 
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Effect of invention 

According to this above-mentioned invention, it is effective to provide the neuropathic 
pain model as a behavioristic index and the animal model using formalin test used for 
the analysis of analgesics effect of Nelumbo nucifera gaertner. 

And, this invention is available to analyze the effective analgesics effect of Nelumbo 
nucifera gaertner by using the neuropathic pain model as a behavioristic index and the 
animal model using formalin test. 

Like this, this invention, in which we inspect control effect on mechanical and cold 
allodynia in neuropathic pain model, and pain to immediate stimulus and by 
inflammatory reaction in formalin test, discovered excellent analgesics effect of 
Nelumbo nucifera gaertner by executing the inspection about various indexes on pain 
which are under way recently. 
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With this invention proving excellent analgesics effect of Nelumbo nucifera gaertner in 
neuropathic pain model and formalin test, pain relieving effects can be expected for not 
only the patients who feel pain due to nerve damage but also general disease with pain 
by using above-mentioned medicine, 

(57)The range of claim 
Claim paragraph 1 

Analysis method of the analgesics effect of Nelumbo nucifera gaertner to analyze the 
analgesics effect of Nelumbo nucifera gaertner, executing the inspection of allodynia, 
after making an animal model to induce neuropathic pain syndrome through ligature 
and cut of tibial nerve and sural nerve of laborato^ animal 

Claim paragraphs 

Analysis method of analgesics effect of Nelumbo nucifera gaertner characterized in 
that the inspection of allodynia in the paragraph 1 may be one of mechanical allodynia 
inspection by von-Frey hair and cold allodynia inspection with acetone 

Claim paragraph 3 

Analysis method of analgesics effect of Nelumbo nucifera gaertner characterized in 
that neuropathic pain in the paragraph 1 or 2 may be one of arthritis, muscular pain, 
and chronic pain. 

Claim paragraph 4 

Analysis method of analgesics effect of Nelumbo nucifera gaertner to analyze the 
analgesics effect of Nelumbo nucifera gaertner, after adding immediate stimulus by 
administering formalin to the laboratory animal. 

Claim paragraph 5 

Analysis method of analgesics effect of Nelumbo nucifera gaertner characterized in 
that pain in the paragraph 5 may be tonic pain such as inflammation pain. 

Claim paragraph 6 

Nelumbo nucifera gaertner analgesics preparation containing, as an active ingredient, 
Nelumbo nucifera gaertner of which analgesics effect was analyzed by using analysis 
method of the analgesics effect. 
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Claim paragraph 7 

Nelumbo nucifera gaertner analgesics preparation characterized in that analysis 
method of analgesics effect mentioned in the paragraph 6 may be one of the paragraph 1 
and 5. 

Claim paragraph 8 

Nelumbo nucifera gaertner analgesics preparation characterized in that the main 
components of Nelumbo nucifera gaertner in the paragraph 7 may be one or more of 
anonaine, asimilobine (R - form) , dehydronuciferine, dehy dror oe me r ine , dehydroanoaine, 
demethylcoclaurine-l"(p-hydroxybenzyl) _ 6, 7-dihydroxyl, 2, 3, 4 - de me t hy lcoclaurine 
1 - (p -hydroxybenzyl) -6, 7-dihydroxyl, 2, 3, 4-tetrahydroisoquinoline, isoliensinine, 
liensinine, lirinidine, and liriodenine. 
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Drawing 2b 
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(54)Analysis of Analgesics Effect of 
Nelumbo Nucifera Gaertner and 
Analgesics Preparation Containing 
Lonicera Japonica Thunberg 

(57)Abstract: 
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dehydronuciferine, dehydroroemerine, dehydroanonaine, 

demethylcoclaurinel-^ 

oliensinine, liensinine, lirinidine and liriodenine. 
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ingredient, Nelumbo nucifera gaertner which has 
excellent pain relieving effects. 

CONSTITUTION: An analysis method of analgesics effect 
of Nelumbo nucifera gaertner is characterized by using 
formalin test with a neuropathic pain model. An 
analgesics preparation containing, as an active 
ingredient, Nelumbo nucifera gaertner has excellent pain 
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& tSS, ^g*r*4 -tj^SBl-a ^^(neuropathic pain) Simi- S=.Sr9 E||^S(formaIin test))S 0|g£r 

§i£it oi*e sgoii cm hxrsi asu-a sy 01 ass-ss ois#cm as&aw as 

oiui- ggssho^ #7| erxHoj o|g§ m^oi 



5 S^ASH 7|cH# 



die EZ 

JE, 3 
S All AH 



£2fe «■ S-BcHi trie SixHlsJ 7W«i o|SS *Mo| D|*|te nBH=. 
E3e e S-gofl ttfg Q^oj yz^ 0 |28 ^x-flcHj o|*[fe zzEHs.. 

£4b gj £4cfe ISIS EflAM Ofl S|*r g§°! fSS AfS*. 

& s-gofl trie ^x^o| eii^echi mg <sm^m msm <*frm D|*fe neH= 



ts^ ids 



e gfSS ^§^|-*4 X|5.°J -iJSSBl-y SS(neuropathic pain) Sglal S = SJ-gJ EMt^M.(formaiin test))S 0|g£h 
§tai§ oigfr ggcHi CH& 2ixRo| *1SJl:b| aSS-a U o| agSLSr o|g« r o^ SBJtaW Si 



Er4S 55(chronic pain)g e]Z.KH|7fl gA| Sc|7| cH&IS Ehg 



7|-a £rx r tr a ohs fl&(H 



Xi|CH§FJLX r trfe in^S £|*t?fl0fl/H S?J^O| aSEJCHXi »CK tl-ofg o^H 



a*&°!«fol|AH AFSElo^i ggofl cHfi- J?4»tr *|SJS.3r» M<H ftd-. o^HH 7|x[ fi-sww ^x||o| o-iiHth 
<asr« 0|*|cH o-| n|*t s}-g7|5JcHj n||7l|E|fex|S <y^3 Sfi-go| x)|7|£jo-{ gtcK 

71^-o^j frStgS 0|S*r aS^X^Jil-CHI Pi*h MILS ^-EiMe, ^ef^S CFA(cornpiete Freund's adjuvant) 

Eras #ir flcHi sfg^(H sjss ^xflAi?^, qs^eh* M-ef-uife ^s^si #fii^ai?« as 

U| aS«E!(Globulln) S-¥EJ(albumin)0« Sf§§[-04 S^Sf^jog. 2|Ar5 ^niM^i 

e!*h <a§cHi d§ro^ xi* ^2r* a^uife esi asm ass sjsjo-. je&, assss ois^o^ writhin 

g syndrome°l 33| aSfi.jJ|7|- SiS^cK SEtr, fe^+Hj* -^^rgryoij S|SH S^ii 



S-B, O|S^¥0ilAH o4Ar 
1995)7 r MH£|$iSl| I 



OiSS|-o^ tr^§rA.3KUshimaru s, 2001) £r aS^g^l 50|g|- S.2|(Mukherjee S, 
alow gs°4x-i|o|| ante- 74s] gj5Bc r . 
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e wse £M£+ srs san7i*sj na-am- g^as *na*F7i a««-7i 

^fsH /+«S|(Hx|fe SSSTSj x|apj iJ^^Bi^ §g(neuropathic pain) SBPr aatfS Efl^M.(formalin test)* 
EES', 6 g-^Sl ^^S, «S*f*i A|£°J dS^EI-y «§(neuropathic pain) S.'SJalf =sgfs| eHI^e (formal in test 



o\B\ti @-^§F7i flsFoi e Brae, saggar uw&ssi as sj ass s«n ija^Bi-g s 

§§f2f ^sm =^ afe scams be q-s, oiss a-M-s 4jaiskh ggcui a\n axRai ssjlbi-s- ggsi- 

fe <ax(-^o| 95 V BIS AlgtrCh 

#7| OISS ^Afe & =B||0| S||o^von- Frey hair) CHI o|ff 0|SS 3A|-2|- of-AH|^(acetone)CHI £jff yz| 0| 

as a Ah § <Hi=. «m-w 4= aw. 

&7| iMSSBi^ SSS BS<S, e^s, B-S* g tUPJ 4 s £,'CK 

Sgtfe ejxF^al SS^jJf AHS£M. 
4s7| BBB, SS(infl animation pain)j2r SrS x|4fg SS{tonic pain)^ 4 s 2M. 

SEtf tf tSS, #7| SSj=2F aSS-B* olStfrcM SSSaW ass 23AF^# ftg.&&2.g. §r fe eW^r SS *ll 

&7| ohir.Lrei(Anonaine) ) 0fA|D|S. l £!(Asimiiobine)(R- form), CWO|=S.-frA|H|l!(Dehydro 

nuciferine), C-|SrO! = S.so-i[[H!Bi(Dehydroroemerine), C|SrO|£.S.of-J^i4oi(Dehydroanonaine), C|EHII!.3.3.E|-^-@ 
1- (p- ©rO| = ^A|tSS). 6,7- c|«t-0| = ^A|- 1,2,3,4- a|S£W0| = SO|db¥lfel!(Demethylc»claurine1- (p- Hydroxy 
benzyl)- 6,7- dihydroxy- 1 ,2,3,4- tetrahydroisoquinoline), 0|4rE|<2flA|fc!(lsoliensinine), E|£|A|B(Liensinme), E| 
BlMEJ(Lirinidine), E|EL2EHfcJ(Liriodenine) g o-jj= tm Eb §W 0|#£J 4 1 

4IA|0|1 

7K 7H2. 

^JSSBl^ *S S*5(neuropathlc.pain syndrome)^, B^rS, Eh^SSr fl-g SrUSAi t2 

d^0M S5|o| a-ata OH ta-SS«f7l| @CK fclSfil Mag oj S |j ^SLlfe ^JSSel^ SS(neuropathic pai 

n)S DH¥ JlS^SHS ffEf o(-i_|Hh, offiAflS b|*fi- S^?J AFS*r«SF£ AF^ XH&@c|-(Tanelian and 

Cousins, 1989; Brose and Cousins, 1991). 

tiaSSia SSSI 2f«S(hyperaigesia), OiaS(aliodynia), A|-^q gS(spontaneous pain) go| SJcK 

S^ h a! S^cMlE §§§ «-tfA|H 4 s S£E°I xRofl c»SH 3 o|^s| jfEtf §§§ Wi-tFfe 5!S "afSS'olsF 
t'rJi, fS4fsjo S fe. sss ^ftt-Aia 4 o|^f Ar^oil ^ttsfe -oia 

S OluHS!" £rg^S°l ffl-a ^SJ ^A|S ^^A|5-|fe AHSS aa(Lee et al., 2000)S 7(I^Sr?M. 

£FSd3ofl a^* 5?oflAi S5«rB 3?H2.| &a|7|- yfe-dl, ojS (JS gxis o^e-i 7 r x| SB os q-^o-f tiH^o S ^ 
4rA|7i 4JSSa|^ &SO| ir-agfe S£# Uliae SBF, Syi^iJa(common peroneal nerve)£ ^7i^JL, gif 
^(tibial nerve)^ U|^{i!g(sural nerve)* ^^A|a SB Oil AH 7|-^ SJ-fef© §5 g^0| ^l, h E|^c|-(Lee et al., 20 
00). 0| Biff #5 tig &A|SJ $a}o S ^^-g ^g^El-y gg-B ^^0| SJ<Ht+ ^ Sxf- §7fS|-q-7F ¥2?S 
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e ^Aiofc, ^sstai ag^ssi- uMtjgsi as m s&# s§h ^is^ei^ §ss%5§ fftftr 4= 

HIS &e d-S, * = a|0| Si|cH( von- Frey hair)ofl ojft 7|7^|S} o|Sg SA|-S>f QMe( acetone)^ 2|S "d^ 0|S 
\~\. 

(1) £1 *«5r 

150- 200 gmLH£|°| S^IS Al-gft-^K 

?HX-l fi-SAfl£j(halothane)o.s 0H£|A|£j ^jc|-E| E|¥3| H§ ?fH -EU|£ o^lSCfoj (povidone iodine) S 
«|Jt 0|4: = S.S irS(isopropy) alcohol)^, imfcf. E|¥S WW *■ 4l*fl 5 A|-g§Fo=| £t5£J3S S>oF 

Sf-BijgcHlAi 3fi ^(tibial nerve)£f H!S£!3(common peroneal nerve) §U U|**-fc!3(sural nerve)* *r£!£r 4- 
D r O|a.^.S^(microforcep)o^. Si ¥•&] &£|Aj£j C(-g, #Hi-gtjg(common peroneal nerve) 

& fe h 7=|&al, £!S(tiblal nerve) 2r Hi^-tJ^sural nerve)^ ^OiS Sf-OflA-f 6.0 S^43{silk thread) 3. 25r& * 
OSAHI ^ 7|-flS SIB-SCK 37|{£! ¥^fer ?rl-rD|-Oi^(kanamycin)« S^tral I|¥* SS^0=j * C*« 4! 

fjcHI SCHICK 

(2) Ser*B£| 

<ax^ 3oo g s s«r*i sire ^«-<hm eo% omss ai«8HN 3 si a-sa- s^e * 

3 ^mmm §SS£(- 66 , 10mmHg)A|^ * f W«Cf. aSAl^'SS- £*r«^l ^gfi- 7.53%0|Ch 

■HxRfe ^el^l^TOl 50mg/10ml/kg, 100mg/10ml/kg, 200mg/10ml/kg, 400mg/10ml/kg£j SIT^S. 
LH ^fcJSHHch n S-efAH *o*gs| pretests 4|A|» #SM|# ^o=jfkn. y- * 2A|# goj A|^£2k>fl 

(3) §S ffl-SSl 

t«3B5l^ SSofl s» HAfe 4^3, 4>#^ o=|5H *fsi|o-j| Arajsf<*| * 2^ 77W fihaech 

SJY AR(Hj nUt!- ^^(withdrawal response)© M7| g£ 5#(fl)S SJ'S.S. S ^E|(cage)<H| H7=j £h§ 

ARS g =a|o| SE(-5HS(von Frey filament), oW|g(acetone)§ AJ-gSffenJI, 5 SEflOj SS(-tlM(von Frey fila 
ment)^ 7|74|^ xRofl cHS 0|SS« SA^^7| flfl ^°SAH S"E(H|Ai 2fJBES. AR*KH ehSSl ^StM 

S-bcK o|t yatas Sruhsr&ii zrzt ioss|*l x|-^§ r oi ^5.1 y*s^ <a<H u ^#s. sai&ck 

oFA||^(acetone)e S£XRo|| qf*h 0|S§§ aAh^7| 5j°SAi ?fS gj-tHI 5S Sh^^s ZfZf 5S|^ 

(4) M^S*r 

© iJSSel-a SS(neuropathic pain) 4^s^ 2^^wH EJfe ^ 2fg^Aj-# ^AI&CK 

© ^SSSS o^E^ gEr^S. E-h¥jI 2fS& ^ftl&cF. nHS^e 45a|-&ia«r» 999 

© 71741^ 0|SS(mechanical allodynia), 0|SS(cold allodynia)S SAF&cK 

(1) 7Wis) oiasofl chs- nnnsi 

£2fe, ^ARfi| 7 0|SS ajXlOfl Oi^lfe S.aF ZLEHiOlCh 

£2S von frey filament AROfl q)£t 7W|S( O|gS0fl CHfi- *h°j=AH°j 5lSJg.3f ^A)-CH|A-i SS^Ai|o| g*f 

MSasi4 Sea- #fijD|» x|-0|fe MO|X| e>ac}(F=0.93, p>0.46). 

(2) y^t o|S*ot| cHS SefAHSl 
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S.3B SjXRo| yjTj- 0 jS5 °4*»ofl 0|xfe S.^ ZlE(|J£0|CK 

£.3* 92E*ra, o|-Ai|5(acetone) xRtHI cm o|S§(H| cH& tf-efXHSj gA(-oflA-| SB^h %2|Dl£r *r 

0|fe- MO|Xi atSrq-(F4,21=2.0, p>0.12). 

LSDA^ggcHIAH 60g2r 120»«|(H| £jxR400mgSffO|Ai gXflflB^ *S|Q| S *<>» Mo^( p <0.05, p<0.05 at 
60 min, 120 min) ^2fOlS*ofl CHSH JLfeE ^-o^cHIAH SS^^S M?3q-. 

-&IA|otl2 

2. jLSffl-gj Ejf^gfformaiin test) Sea g 
7K7HJ2. 

Tail- flick testfi* hot- plate tests* E!S*I£! §S 9Aj-fe Oi^S 3"£r S^^l XRf UAl^o.g. j%A\®C\. 0| 
2r tf*JSS SS X|^7|ZtO| SJL, Ct|-BrAl XR X|-*|[CH| ojeil 7|jA|5EJte 7|£* «7F*fe 

aNfe *4StrX| *§f-cK o|ofl a|g|| x|^-y 8§(tonic pain)£ SJAIS42J X RcH| °1§H S-gHrte chSTfl SS 

« 4* £{CK SSfi-S! El| A e (f orma | in te st)te ^A|Sjo^. x-||A|£|fe 7|t<|SJ 5Efe XR* SAfScFE. SJ 

Afx^oj §§§ gArS 4= MC r Ef&^ HS|0|S|- & 4= &!c|-(Dubuisson amp; Dennis, 1977; Abbott et al. r 198 
1, 1982; Alreja et at., 1984). 

HSli!!(formalin)? il^Ol ftttESlS. A r *<Ejo-| &©nH(Lewls amp; Kellgren, 1939; Melzack amp; Melin 
koff, 1974), floflAi tfSSl a§ ehSS H^Sfe XRo.SE A r *£|0i &C r (Selye, 1949; Winter, 1965). 1977^3 
DubuissonUr Dennisfe 3t = tfl!(formalin)oS. 1SS* X r A1[^| 7\tt& MB, WtfS »§* ^Sf§rth7i 

fltf *lfl 7HH-Sr^scN, 4=Btfi 2d?x|-S0| o| SA r t- oissh &ch 

astt-S(formalin)S fctg* i-RUfe ¥ 7 r xj ni|o|S(phase)7|- g^EW. 5? HjfJH Djo|S(ph 

ase)fe ¥<gJ Sj* a-^Srfe 2^3. 5tf 2!" X|^H|JL, ¥ S«H E«0|S( phase) fer * 2f 20^* A|*f£.!-c: r (Dubbu 
isson amp; Dennis, 1977). £!Zr<H|7|| = ^(formalin)* *SJ*rtf ^¥*iei Sfre^Bfe §2+, ^&§(poorly loc 
alized, burning, throbbing pain)* 0|=7|SfEH, ZL A|£r?33|-(time course)^ £*cH|7i|A-| LRLfe ^^fij. o}*| 

ErC r (Dubbiiisson amp; Dennis, 1977). Hunskaar£r HoleSj <S ¥(1987)^1 o|SrSj 5J £ja{| a||0|X(phase)fe- Mg| 
E»(formalin)0| ^S4=S7|o| ^©©M 3^ S-S(acute pain)* o^7|Sf3., ¥ S^H JH|0|S(phase)fe xi^^ «§(to 
nic pain)2.MAf §§g lii^lfc SffrM ?JcK 

0|£F Sl'Ol (formal in test)fe 3^ SS(acute pain)I?f X\4fg *§(tonic pain)S SA|<tf| BJ-^Sfe 

3Afo|7| ffli&oil o-IB 2fgo| 3^ SS(acute pain)S Sj"±;A|?|fex| o|-u|<g Sg(tonic pain)* ^^A|?|fe 

7|-S SJ-oFMfe cilofe aH^ ^M^oW * 4 2,'cK 

CHIS SSI Viana &(2000)& Bi|&nB r ^(Cymbopogon citratUS)CH|AH Sff-(essentia! oil)7F latfg Efl^s 

(formalin test)o||A-j * WkH a||o|S(phase)l- ^XIIK-g MJlSl-SJ °cN, Leal fe(2000)£- ¥-0FQ(coumari 

n)* S-^SroL SSJfe MErSt* 2f^*0| D r S!"7Fx|S. El!^E(f orma |in test)°| * fflMH E^|o|2S.(phase)& 

^XII^S MUSl-^CK SE& Abdel- Fattah §(2000)£ USEF ^^(NigeMa sativa oil)* ^f°| ?-&o.S ^^J tr g^- 
SSSS Ell-tie (f orma n n test)CH|Ai B»H ^|0|S(phase)S "^XliS^oDi, LiaSr 2il(Nigel!a sativa o!l)fiJ ¥^ 
E|a^|e(thymoquinone)* ^S, ^S", M4!* S«H fflfolife 5 = 83 EH>-E(f orma |j n test)OflAH *Ej 

ttjKH oHJHr ¥ Binfl a|0|S( phase) SL ^xfl^S MjHtSJCt. 

(1) 

trSi CZp^ cs^ 

x|§ 25- 35gi£|fe ICR Dr^S 4 SBOfl 8- 9P r B|^! A r *sf ^CK §SS *h ^ENI 4- 5D r B|^j 20£S AR« r ^ 

ocH ojoish xMfs.o| Sr^°-i^, SAf- @sj ^i^*!- 2A|zh Soil -y^^^. d|e=l2f ^a|- S-gcn| 

(2) S-erxHsj 

QjxRfe Bf ^1^4= ol| 50mg/10ml/kg, 100mg/10ml/kg, 200mg/10ml/kg, 400mg/10ml/kg£| g|fo2 g§ 
aAF 30&SCHI ^S-l-H ^^Jtr22cK 2fS* ?[(H|7|| ^felSrJl SMgfl! (formal in test)* ^A|§F^o D | i 0 |» 
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§4f ?|(corrtrol!)g A|-g£r £^13 EilASfJrormalin test) S^Sr tilltSrSM. 



(3) 



SrSSfcEfl, H JSUfiS 12*30* 13cmO|«Cr. ffS o[a\0\\ £4cS>F tfO| «S £rA r 3S 45£°j 

E4a£|- S0| camcorder(JVC S- VHS)# 0\g%[0i 7Wsf^CK 



(4) ■il'SSxI- 

26- gauge needleOl 0|A-g^A|-7|(microsyringe)S AhS§f-o4 ^l(mouse) ^.'tfS H*f<Hi 2% J£=.a-£!(formalin) 

# 20[H zFkmzici ^ej *i» &u ti o[e.\^ yjji mm 7i**rsacr. oibh* 55 ^bs\ off- n 



s ir TV HU|Ej(TV monitor)* 0|gS|-04 fi- DhS|o| ST ¥ S 



o| ™ 7 ^7h ^anj-Ejoj HholU CrEl* tMU flfffe A|ZhS| S=g 5M IPrtrSW. 



S4fBi«l1 Ssa-gi(f orrna |i n )S ^ojfh aal- ^S^SJ El|0|S.1 (phase 1)2f Blo|S2(phase 2)S| S§ elSOj S 
fir£r£l?M. o\m 5L^°M &efxgs| ^<yo| ysofl S§S H|jB.-8r2fccil =l a^fe £5<H| 53|A|£|<H °! 

EflO|S1 (Phase 1)S SLS.»ffl(formalin) ¥SJ *i*¥N 10M77r*l£l yg§ tft* EflO|2S.2(phase 2)fe =L 0| 

^cHI M-Et-Ufe ySfiJ ft m&noi xflA| ffl- 5Jo|ch 5l5<H\M I^^fe UhSh 3-0I, B||o|ai (phase l)<HWte fcxl-^ 
7|- S&^normal or controll) SEr^r of-^fi x r O|7(- &SJ©L|-(KruskaI- Wallis One Way Analysis of Variance on R 
anks, p>.05), ttflo|S2(Phase 2)t>UHb Kruskal- Wallis One Way AN OVA on Ranks SSI 4^£r ?M S^l^jo 
3. #o|n|f3- *f-7[- 2J5^(p<0.001). J£Sr, Dunnett's testS- ArSfr multiple comparison 34-, SB'S 
SEW 57fl*|o£. ffSlOltr *rO|7 r &XiCftp<.05). 

OI5HS- ^2fb <&xm7\- EII0I2S.1 (phase i)0fe ^CrE ^.2r7h 3£ SS(acute pain)* &iA|7H= dM 

fe S-Br^OlKl atxlBi", 3tl!0|^2(phase 2)<H|A-fc S§ S^Afl jSJBj-S Lj-EH4l°S <S§^ 5§(inflammatiort pain)2f & 
& SS(tonic pain)S &SrA|7|feEB s3r : &i ( y 4 s &!Cfe 5!* A|A^^. 

3. ZJM ' 

o|5H& £HA|-^S #Mftos * r fe S»«lfe, ^S^, E^@3r ^^^Bl^ &*0|Lr. SS-S *5(infl 



animation pain) 4 SS(tonic pain)<»| £J±7[ ^7| 5 



Of-inU-ej(Anonaine) 1 0FA|D|^(Asimilobine)(R- form), C|^Oi^.^^fA|lD|ja(Dehyclronucife 

rine), C|^0|cB^.o^[H|S(Dehyclroroemerine), c|3 r O|c^oFix:Ll-ei(Dehydroanonaine) f C|lHIllSH.Br#ai- (p- 
t r 0|£.-^At«fl!S)^ 6,7- Cl£(-0LE^A(~ 1 ,2,3,4- aiMEi-t|-O|^^.0|^^jte3(DemethylcocSaurine1- (p- Hydroxybenzy 
|)-6 7- dihydroxy- 1,2,3,4- tetrahydroisoquinoline), 0|4rB|2l!A|y([soHensinlne), B|?liA|y(Liensinine), Bi B{u| 
E!(Lirinidine) f B|B|£El|ti(Uriodenine) &0|CK tt^^Ai #7\ MMoim®% ffl^Sl SS^rr omm 



g-fKH 7[^m yo|cK 



crj! 



4JANSJ 4J^ofl§cHiAHt_ 

55 §iai£ H Dr^ »B- OrUSF c r e ifi 4- aid- 



■. cHIS 7BU S#o| g 



»JCr. CCrSW. 



4JA|0^tcH|Ai XHI^ISF « 0 ^£S AflSHS £J3»raai4. iif^ai W^£S ^*£lfe ¥«Afl2f 

er^st^os ef^^! a|a||, o4|S §0 ¥A r Afl, "afxi A[^xl|, Sxfl, Ail, ef««i §£i ^|xfl§ r trO=l 

cH|# gj *|S.S Aflxlls Al-S-S 4- aicr. 



erxi*r^ s-yge yy^os ^-o^ai g?, ^s-, aisi- ^0=1 4 1 aw. 



^ ^str 4= ad-, ^se ^ehoiah b r ir^^ ^ois-* assffe 3 x1s 7i#oi shs&ck 
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if gal 3L3i 

•a *S(neuropathic pain) SiPF = e||a,M. (formalin test))© 0|§*F SSHBS 7HIS*Ffe S.47F SJcK 
5E&, b Be. «S«fS| xfJLeJ fc!g«E|# ©©(neuropathic pain) HHUf SSttffl N^=(formalin test))* 0| 

§s ©sans- ois«i-o=j ax^o| a©tr ^ &b S-47F &cf. 

o|S* S-ol, e as. a»JM-» ^§£lb SX^S SXflSKH tiSSBl-a S©(neur 

opathic pain) S.ffloiiA-f 71^15} °| ^Z{- 0|2S(mechanical and cold a!lodynia)<H| CflfF <H7$l&A9b Efl^s. 
(formalin test))cH|AH SJQ*! XROfl cH© §§ 9J <SS£! SJ-S-cHi fijfl- ©go-lj cHSj- Mfe ©£J il5 

©§»« cis- o^EH 71-7:| xl^oil cm aAF© tJAitFcH, Sjx^oj QS^xfl JL3F9 QSFSicF. 



b if'S-S aS'SBl'S §© aini- ISSfS! Ell^^(formalIn test)<H|AH yxj-^o] ^4=*!- g. 



§Sf i=7?Ife ©©SAFbSJ- ol-UEK sitt 



eFo=j ©5 bSF&sFS 



&!* ao|r.F. 



(57) STSl S¥l 



o 



Ai*Hsaoi asAi?y-nL hisaizsoi t^sj- gj ay a- 



assail ©©§*?« ft&tt ^ afe s^afflfi ei-e 



cFs. o|as aAF« 4JA|tFo=! gsofl cBS- ejxf-^oj a©©Ffe fcxM*s| sgj^ 



5C|mo| SJoUH, #7| 0|S» SAFb S =BI|0| *flo-j(von- Frey hair)0fl Sjff ^Wl^ 0|SS aAF<2F Oj-AIIS(acetone) 
CHI SIS yiZf 0|5I« ^Af © tmeJ 5§ «Fb ^AF^°i SSJLJlr SStf tt. 



:^3F as&a. 



^T 1 ^ 4. 

<axf-*r.2i s§i4 asasi. 



ggoii ^ig^j af 



-1 £Sf. 



b. ^aF^o) SS&2F 



SS(inflammation pain)3F iTS a|^-^ ^g( t0 nic pain)&! 5fi Si 



se&BF asiJ-y^ oissFo^ a«sBF7F ass ejxmg -s-jL-aeos. *f b ?<af^ as *w. 



XII All. 



:i4 as-^-ae, #71 xmm uia| x-iistr g <h«=. sflf^i 5* ^s°s §Fb "Saf^ a 



A|7^-<M| ^0-iAH, #7| <aAF^S| ?2ae8, OFir.LFPJ(Anonaine), 0FA|D|S.1l(Asimilobine)(R- form), Ci|*F0| 



d 3 
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A!5iflgl(Dehydronuc[ferine), D|^0(S^.^Oii£Hil!(Dehydroroemerlne), c|tf-o!H.^OhicL|-<2J(Dehydroanoname) 1 
C|lH|IlaaEMfHl- (p- tfO|^A|B.IS)-6,7- D|^0|c^Ai- 1,2,3,4- E||EE^0|^S.0i4:^|feS(Demethy!cociauri 
ne1- (p~ Hydroxybenzyl)- 6,7- dihydroxy- 1,2,3,4- tetrahydroisoquinoline), 0|^B|2LlA|y(lsoliensinme), E|<2i!A| 
y(Liensinine), B|B|U|E!(Lirlnidine) t B|E|^Q|y(Liriodenine) § Ot SfLf SEfe- t[Lf 0|#eJ 58 ffe 




£.328 
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BO ' 1_ — u j 1 ~. 

Pretest 10nin 30nin 1hr 2hr 
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